Abstract: This paper examines the endogenous interaction between labor costs and Foreign Direct Investment (FDI) in the OECD countries via the Panel VAR approach under system GMM estimates for the period 1995-2009. The available data allows identifying the relevance of the components of labor costs, and allows a detailed analysis across different sectors. Empirical findings have revealed that sectoral composition of FDI and the decomposition of labor costs play a significant role in investigating the dynamic association between labor costs and FDI. Further, results suggest that labor market policies should focus on productivity-enhancing tools in addition to price hindering tools.
Introduction
The prominent role of Multinational Enterprises (MNEs) in the global and host country labor markets has led to increased discussion of the implications on labor market indicators, especially wages. One strand of the literature focuses on labor costs as an investment motive of MNEs. One of the basic motives behind the foreign direct investment (FDI) is the search by firms for lower production costs (Eckel 2003) . One argument is that this motive leads to the flow of FDI from high-wage to low-wage countries (OECD 1993; Hanson 1996 and 1997; Lemoine 1998 and Eckel 2003) . While several studies find evidence supporting the cost-seeking motives of FDI (see Wei (2000) , Campos and Kinoshita (2003) , and Janicki and Wunnava (2004) , among others), several studies find either no robust relationship between labor cost and FDI (see Dunning (1993) and Chakrabarti (2001) , among others) or even a positive relationship (see Wheeler and Mody (1992) , Schneider and Frey (1985) , and Vijayakumar et al. (2010) , among others).
The perception that MNEs seek cheap labor has convinced some policy-makers to pursue low wages as an FDI policy (Eckel 2003) . Particularly, low wage competition among many countries to attract and preserve the investments by MNEs has increased apprehensions about job losses and declining wages, threatening the economic well-being of the workers. Competition to preserve the relative labor cost advantage may generate significant downward pressure on wages, leading to the race to the bottom hypothesis (Crotty et al. 1998; Burke and Epstein 2001; Harrison 2002; Rodrik 1998 ). This debate is built on the argument that the foreign investment activities contribute to lower wages.
In this context, a large body of theoretical and empirical literature on FDI has visited this issue of wage spillovers from foreign firms to the local labor market. Several studies, including those by Baldwin (1995) for OECD countries, Conyon et al. (2002) and Driffield and Girma (2003) for the UK, Cragg and Epelbaum (1995) and Feenstra and Hanson (1997) for Mexico, Aitken et al. (1996) for Venezuela, Mexico, and United States, Almeida (2007) for Portugal, Gopinath and Chen (2003) to enrich the existing literature by combining the time series and the cross sectional dimensions of the data via panel VAR and highlight the endogenous interaction between different labor costs and FDI. The application of panel VAR analysis based on the system GMM approach is the first attempt to check for the endogenous interaction different labor costs and FDI, where the system GMM allows us to take better care of a small sample, the omitted variables, and endogeneity problems. Moreover, the available data allows for the identification of the relevance of the components of labor costs, and allows for a detailed analysis across different sectors. For the robustness of the results, we re-derive the impulse response functions by excluding the year 2008-2009. In the next section the data and methodology is discussed in further detail. The results are presented in Section 3, and Section 4 concludes.
Data and Methodology
Our analysis is based on data for the 23 OECD economies for the period 1995 to 2010 for which the data is available. The data is obtained from the OECD database, which allows combining cross-sectional and time series information to test for any endogenous interaction between different labor costs and FDI, and to do so across a range of sectors.
Data
The analysis is made possible by the availability of a detailed dataset across sectors and data on the decomposition of unit labor costs. Given the significance of the labor cost indicators and FDI for the analysis, a detailed discussion of these two variables is important.
The most basic measure of labor returns is the wage rate, which includes the basic wage, cost-of-living allowances, and other guaranteed and regularly paid allowances. This is different than the earnings of the workers, where earnings include not only wages but also the overtime payments, bonuses, the gratuities irregularly paid, and payments in kind. To earnings one can add the employer contribution to statutory social security schemes or privately funded social insurance schemes, and the unfunded employee social benefits paid by employers in the form of: (a) children, spouses, family, education, or other allowances in respect of dependents; (b) payments made to workers because of illness, accidental injury, maternity leave, etc.; (c) severance payments, to obtain the compensation of employees' measurements. This measure-the compensation of employees-is the relevant labor cost measure from the perspective of labor itself. Those who supply labor care about this part of the labor cost. If one were to add to this compensation of employees measures of labor market taxes (payroll or employment taxes), labor costs not classified anywhere else (such as the costs of the transport of workers, the cost of clothing for workers, the costs of recruitment, etc.), and the costs of vocational and welfare training, then one would obtain the total labor cost measure. The total labor costs expended for the production of one unit of output is then defined as the unit labor cost, and is the relevant measure of labor cost from the firm's perspective.
It is this difference between the labor cost that is relevant for the labor itself and for the firms that is of interest for the following analysis. The questions we seek to answer in this analysis is which of these labor costs is relevant for the FDI flows, and whether this differs across sectors. The decomposition of total labor costs, as such, not only provides labor cost measures pertinent to the labor and the firm, respectively, but also pertains to economic information. One could argue that the productivity of labor is reflected in the compensation to labor component, whereas the cost of labor driven by the regulatory burdens determined by the business environment is captured in the discrepancy between the total labor costs and the compensation to the employees. In other words, the total labor cost is reflective of both the labor productivity (captured in the labor compensation component) and the regulatory burdens that directly or indirectly impact the labor market. This interpretation of the total labor cost decomposition allows us to make use of this dataset to seek the association between labor costs that are reflective of productivity (a positive aspect) and regulatory burdens (a negative aspect), respectively, and FDI.
The other variable of interest is FDI. FDI data is also obtained from the OECD. According to the OECD, FDI is defined as "obtaining a lasting interest by a resident entity in one economy (direct investor) in an entity resident in an economy other than that of the investor (direct investment enterprise). The lasting interest implies the existence of a long-term relationship between the direct investor and the enterprise and a significant degree of influence on the management of the enterprise. Direct investment involves both the initial transaction between the two entities and all subsequent capital transactions between them and among affiliated enterprises, both incorporated and unincorporated." The FDI data used in the following analysis is the share of FDI in a sector (or overall) as a share of the value added of that sector (or overall). The sector's value added data is obtained from the STAN database of the OECD. Value conversions are made possible by the use of exchange rate data obtained from the OECD database. Table 1 presents the descriptive statistics for the share of FDI in a sector (or overall) as a share of the value added of that sector (or overall), labor compensation per hour worked (measured as compensation of employees in national currency divided by total hours worked by workers), and unit labor costs (measured as the average cost of labor per unit of output). The average share of FDI as a share of total value added is highest in the finance sector and the lowest in the construction sector. Average unit labor costs are highest and labor compensation is lowest in the construction sector. Under the period 1995-2009, labor compensation is highest in the finance sector. 
Methodology
In this paper, the choice of a panel VAR approach has been motivated by mainly three reasons. First, the panel VAR approach allows us to explore the endogenous interaction between labor costs and FDI. That is, it allows us to highlight the lagged effects of labor costs on FDI and to check whether the feedbacks from FDI to labor costs are realized or not. Second, panel Granger causality analysis allows us to identify the direction of the intricate link between labor costs and FDI, which allows a discussion of a possible bi-directional link. Third, Impulse Response Functions (IRFs) help us to evaluate the dynamic links between labor costs and FDI.
A time stationary VAR model as in Casu and Girardone (2009), Holtz-Eakin et al. (1988) , and Hartwig (2010) is adopted to examine the possible linkages between different labor costs and different sectors. The model has the following form:
Here, i (= 1,..., N) refers to the country, t (= 1,.., T) refers to the time period, and m refers to the lag number. u i,t and v i,t are white noise errors. µ i and η i are individual fixed effects for the panel member i. FDI i,t denotes foreign direct investment in different sectors (manufacturing, finance, industry, and construction) while W i,t denotes various types of labor costs.
Over the past decade, the notion of Granger causality tests are well accepted and widely used in the panel econometrics. Most of the papers that have made use of the panel Granger-causality framework examine the causality between certain variables and economic growth (Hartwig 2010) . For instance, the relationship between health and economic growth is tested in Hartwig (2010) , between investment and economic growth in Podrecca and Carmeci (2001) , between export and economic growth in Kónya (2006) , between telecommunication and economic growth in Pradhan et al. (2014) , and between foreign direct investment and economic growth in Hsiao and Hsiao (2006) .
According to the definition of Granger Causality, a stationary time series ∆(W) is said to predict another stationary time series ∆(FDI) if the lagged information on a variable ∆(W) provides any statistically significant information about a variable ∆(FDI) in the presence of lagged (FDI). The corresponding null hypothesis is given as follows
On the other hand, we test whether the ∆(FDI) is said to have a predictive power for ∆(W) and the corresponding null hypothesis is
Within this framework, the panel VAR approach through testing the lagged coefficients of the different labor costs allows us to check whether the labor costs help us to predict FDI or the lagged effects of FDI can allow us to predict labor costs.
The correct choice of lag length before testing for causality is determined to avoid misleading results on Granger-causality. Both Akaike Information Criterion (AIC) and Schwartz Information Criteria (SIC) reveal two as an optimal lag length. As the Granger-causality tests require the data to be stationary, a battery of standard panel unit root tests are performed in Table 1 for all variables. All tests performed in Table 2 do not reject the null hypothesis of non-stationarity for all variables at levels but reject for the first differences. 1 To estimate the parameters of a dynamic panel like Equations (1) and (2), we use fixed effect and system GMM estimation methods; however, the system GMM estimates are a more reliable and efficient fixed effect since they allow us to solve problems of serial correlation, heteroskedasticity, and endogeneity of variables (Arellano and Bond (1991) , Arellano and Bover (1995) , 1 Panel unit root tests provided in Table 1 are done in Stata (v. 12) . Since the variables are not stationary at levels, the data is first differenced for further work.
and Blundell and Bond (1998) ). 2 However, the basic weakness in the system GMM estimation is the use of too many instruments leading to the misspecification of the model. In this context, to get valid instruments, we follow Roodman (2009) . First, a high p-value of the Hansen test is preferred rather than the conventional level of 0.05. Second, the "collapse" option available in stata v.12 is used to limit the proliferation of instruments. In addition, econometric analysis relies on both Arellano Bond (AB) one-step and two-step system GMM estimation techniques. 3 In the two-step system GMM estimates, the Windmeijer's (2005) method for the small sample correction is utilized. In the following analysis the reliability of the estimates of the AB one step-system GMM and the AB two step-system GMM are verified by the Hansen test and the Difference Hansen test to check for instrument validity and the AB(2) test to check for serial correlation. These diagnostics are reported in each relevant table of results that are discussed in detail in the following section. The instrument specification test (Hansen test, Difference Hansen test) and the serial correlation test (AB test) reveals the validity of the system GMM estimates for all reported regressions. For further analysis, IRFs are presented for the corresponding panel VAR models 4 . The figures in Appendix A display the IRFs with their corresponding confidence bands. The confidence bands were generated by Monte Carlo simulation methods based on 500 draws. 
Empirical Results
In Table 3 the results of the dynamic interaction between FDI and labor costs are provided for aggregate FDI flows for the OECD countries. Columns (1) through (6) study the relationship using the unit labor cost indicator. The unit labor cost results reported in columns (1) through (6) point out the uni-directional link running from unit labor cost to FDI (see columns (1) through (3)). The results suggest that FDI seek cheap labor, but the existence of FDI does not necessarily have an impact on the labor costs (see columns (4) through (6)).
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All system GMM estimates are carried out by the Roodman's 'xtabond2' command in Stata (v.12) . The remaining results are available upon request. Due to the heteroscedasticity problem in the one-step model, a robust-to-heteroscedasticity variance-covariance estimator is used. As such, the Sargan test statistics cannot be presented. Arellano-Bond test for AR(2) in first differences.* Significance at the 10% level; ** significance at the 5% level; *** significance at the 1% level.
In Table 4 , Columns (1) through (6), on the other hand, study the same relationship using the compensation to the labor supplier as the labor cost indicator. However, the results focusing only on the compensation to the labor, excluding the labor costs on account of regulatory burdens in the labor market, suggest of a positive effect of labor compensation on FDI (see columns (1) through (6)). Increases in labor compensation encourage FDI. This result suggests that labor compensation is reflective of the productivity of labor, and this is what is mainly relevant for foreign firms. That is, multinational firms do not only seek cheap labor, but they also seek qualified and productive labor. This finding points to the importance of focusing labor market policies on productivity-enhancing tools in addition to the price hindering tools. On the other hand, FDI has a positive and significant contribution to labor compensation (see columns (4) through (6)). That is, FDI not only seeks productive labor but, also, FDI improves the productivity of labor through rising labor compensation. Stated differently, higher labor productivity, which reflects itself in higher compensation to labor, attracts more FDI, and this increased FDI leads to higher labor compensation; this relationship can be labeled as a virtuous cycle where higher productivity of labor induces FDI, which in turn feeds back into higher productivity. However, if the higher labor costs are due to an increase in labor market regulatory burdens, this leads to a drop in FDI, which leads to a drop in the compensation of labor and labor productivity. This association can be labeled as a vicious cycle, where the labor market regulatory burdens not only impede FDI but would also lead to productivity/compensation losses due to lower FDI.
Moreover, the findings provide evidence for the "race-to-the-bottom" popular anti-thesis of multinational firms, since unit labor costs, including the labor costs on account of regulatory burdens in the labor market, have significant and negative impacts on the flow of FDI. Due to data availability, the analysis is limited to the OECD countries. It could well be argued that the race-to-the-bottom hypothesis is relevant for low-wage countries rather than the more developed OECD countries. Given lack of data, it is impossible to test this hypothesis for low-wage countries.
This aggregate relationship could mask significant differences across sectors. Accordingly, Table 3  through Table 12 reports the endogenous interaction between FDI and labor costs across different sectors, namely in manufacturing, finance, industry, and construction. 5 Table 13 provides a summary of these results, for ease of presentation. Table 5 reflects valuable information regarding the associations between labor market indicators and FDI for the manufacturing sector. Focusing on the labor costs pertinent to the firms, i.e., the unit labor costs, one observes the uni-directional association between FDI and unit labor costs in the manufacturing sector. A decrease in unit labor costs in the manufacturing sector becomes an attractive feature for foreign firms (see columns (1) through (3) of Table 5 ). This result seems to be supportive of the phenomenon of cheap-labor seeking FDI in manufacturing. Arellano-Bond test for AR(2) in first differences. * Significance at the 10% level; ** Significance at the 5% level; *** Significance at the 1% level.
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The sectors are selected based on data availability. Industry includes the electricity sector. The labor cost indicators used in the analysis of manufacturing, construction, and finance are reflective exactly of labor costs in these sectors, whereas the labor cost indicator used in the analysis of the industry sector (i.e., electricity) makes use of what is labeled as the "business and/or industry" labor cost by the OECD.
On the other hand, Table 6 focuses on the link between FDI and labor compensation. Columns (1) through (3) of Table 6 point out a positive association between the compensation to labor, the part of labor cost that is relevant to the worker, and FDI. These two results together suggest that the part of labor costs that is deterrent to foreign firms is not the compensation to labor itself but rather it is the regulatory burdens in the labor market. The compensation to labor itself is mainly reflective of the productivity of the labor and it is the monetary return that creates the incentive to work for labor. As such, a positive effect of this compensation on FDI is quite understandable. On the other hand, any additional labor costs on account of labor taxes (employment, payrolls), vocational training, welfare training (cost of canteens), and other labor costs unclassified (worker transportation, cost of recruitment) hinder FDI. Arellano-Bond test for AR(2) in first differences. * Significance at the 10% level; ** significance at the 5% level; *** significance at the 1% level.
Given that these additional labor costs are mainly determined in the business environment, we interpret them as reflective of the regulatory burdens existent in the labor markets. The policy implication of this finding is that countries seeking to attract more FDI in manufacturing should focus on eliminating regulatory burdens while implementing policies to improve the productivity of workers that will be reflected in higher returns (compensation to labor). In other words, skill development accompanied by a reduction in red tape would lead to increased FDI in the manufacturing sector.
Another important finding is that the endogenous association between labor costs and FDI in the manufacturing sector coincides with the findings of the aggregate analysis. Since the manufacturing sector has a considerable share in the distribution of FDI, this could be an expected finding. Specifically, the results for both aggregate data and the manufacturing sector point to a robust link from labor costs pertinent to labor itself (CML) and labor costs pertinent to the firm (ULC) to the FDI. An increase in FDI leads to higher labor compensation and, in turn, higher labor compensation reflecting the higher productivity of labor attracts more FDI, generating a vicious circle. On the other hand, increased regulatory burdens not only hinder FDI but also reduce the productivity of labor in terms of decreased labor compensation due to a fall in the FDI. Tables 7 and 8 report the findings of the same endogenous association for the finance sector. Of the four possible associations, the only one that applies to the finance sector is the link from unit labor costs to FDI. This finding is suggestive that the main labor market factor that concerns the finance sector is the regulatory burdens relevant to the labor market. Foreign firms in the finance sector prefer investing in host countries with lower unit labor costs; of the factors that create the labor costs, they are not concerned with the compensation to labor, suggesting that the main concern is the regulatory burdens. Results suggest no labor cost feedback from FDI in the finance sector to labor compensation in the finance sector or to the total labor costs in the finance sector. Most importantly, these results point to differences across sectors. While there was a bi-directional association between labor compensation and FDI in the manufacturing sector, there is only one uni-directional link between total unit labor costs and FDI in the finance sector. It is these sectoral differences that necessitate a disaggregated analysis of these relationships rather than a restrictive analysis limited to that in Table 3 . Arellano-Bond test for AR(2) in first differences. * Significance at the 10% level; ** significance at the 5% level; *** significance at the 1% level.
These sectoral differences are further evident in Tables 9-12 , where the results for industry and construction are reported respectively. Similar to the finance sector, the association between labor costs and FDI in the industry or construction sector is also not bi-directional. Indeed, for the industry sector we find no association between labor costs and FDI, where neither labor costs are a determining factor for FDI, nor does FDI have any implications on the labor costs in these sectors. The uni-directional relationship between labor costs and FDI that is evident in the finance sector also prevails in the construction sector, though for a different pair of variables. In the construction sector, the only uni-directional relationship that is significant is that of FDI leading to higher unit labor costs. Once again, the main result that we take from these tables is that the aggregate relationship between labor costs and FDI masks significant sectoral differences, as well as the differential roles, played by sub-components of labor costs. Arellano-Bond test for AR(2) in first differences. * Significance at the 10% level; ** significance at the 5% level; *** significance at the 1% level. Arellano-Bond test for AR(2) in first differences. * Significance at the 10% level; ** significance at the 5% level; *** significance at the 1% level. Arellano-Bond test for AR(2) in first differences. * Significance at the 10% level; ** significance at the 5% level; *** significance at the 1% level. Arellano-Bond test for AR(2) in first differences. * Significance at the 10% level; ** significance at the 5% level; *** significance at the 1% level.
On the other hand, the figures in Appendix A display the IRFs for the panel VAR models and support the findings presented in Tables 3-12 6 . IRFs also show that FDI not only seeks cheap labor but also seeks qualified and productive labor according to the aggregate econometric evidence. Further, higher productivity of labor reflecting higher compensation to labor attracts more FDI, and this increase in FDI leads to higher labor compensation; this relationship can be labeled as a virtuous cycle. On the other hand, a rise in the labor market regulatory burdens reflected itself in higher 6 Figures presented in Appendix B are produced by dropping the years of financial crisis (2008) (2009) ), but there is no significant change on the results. unit labor cost, which lowers FDI, and a reduction in FDI leads to a drop in the compensation of labor, which in turn lowers FDI, and this association can be labeled as a vicious cycle. The virtuous and vicious cycles in the aggregate data analysis are also encountered in the manufacturing sector where the manufacturing sector comprises the dominant part of FDI flows. Moreover, the results display the significant differences across sectors. While there is no relationship between labor costs and FDI in the industry sector, unit labor costs matter for FDI in the manufacturing and finance sectors. The race to the bottom hypothesis could be valid for only the manufacturing and finance sectors, but there is no evidence for the race to the bottom hypothesis in the industry and construction sectors. Further evidence indicates that the bi-directional relationship between labor compensation and FDI is only experienced by the manufacturing sector. In the light of these findings, policy makers should concentrate on the sectoral composition of FDI and the sub-components of labor costs when seeking to understand the overall interaction between labor costs and FDI. In addition, regulatory burdens on the labor market should be reduced not only to attract and to preserve FDI but also to benefit from increased productivity with the flow of FDI.
Conclusions
During the past decade, the outstanding role of MNEs on the global labor market outcomes has attracted a great deal of attention on many perspectives. While some part of the literature argues that foreign investment activities lower wages based on the cost seeking motive of MNEs, another strand of the literature claims the existence of positive wage spillovers from foreign to local firms. Therefore, the main rationale of this paper is to combine both the strands of the literature to capture the endogenous interaction between FDI and labor costs for the 23 OECD countries during the period 1995-2009 by adopting the panel VAR approach based on system GMM estimates. Even though many empirical studies have analyzed the intricate link between FDI and labor costs, none of them have considered the dynamic interaction between FDI and labor costs under panel VAR framework.
The findings of the paper could be summarized as follows (See Table 13 ). As for the manufacturing sector, which has a considerable share in overall FDI flows, the econometric evidence follows the aggregate findings. Particularly, a fall in the unit labor costs encourages FDI, which supports the cost seeking motive of FDI and the evidence for the race to the bottom hypothesis. On the other hand, a rise in the compensation of labor (reflecting the productivity of labor) induces higher FDI in the manufacturing sector. Therefore, this suggests that compensation of labor, which reflects the productivity of labor, supports the flow of FDI, but unit labor costs associated with regulatory burdens in the labor market hinder the flow of FDI in the manufacturing sector. A policy recommendation for host countries to attract more FDI in the manufacturing sector is to implement policies to enhance the productivity of labor, which will be reflected in higher returns (compensation to labor) and lower the regulatory burdens (lowering unit labor costs). On the other hand, the higher productivity of labor attracts more FDI, which in turn leads to FDI generating higher productivity. This relationship can be labeled as a virtuous cycle. However, increased labor costs reduce FDI, which leads to a reduction in the compensation of labor (a fall in the productivity), which in turn lowers FDI. This association could be labeled as a vicious cycle. That is, labor market regulatory burdens not only have a negative impact on FDI but also indirectly generate productivity/compensation losses due to the lower FDI. As for the finance sector, the regulatory burdens in the labor market captured in the labor cost indicator deter FDI in the finance sector. On the other hand, in the construction sector, FDI increases unit labor costs. Therefore, policy makers should consider sectoral differences and underline the importance of the differential roles played by the sub-components of labor cost in designing policies for attracting and preserving FDI. In addition, regulatory labor market burdens should be reduced not only to attract FDI but also to increase the productivity of the labor. 
Appendix C. Country Classifications
All: Australia, Austria, Canada, Czech Republic, Denmark, Finland, France, Germany, Hungary, Ireland, Italy, Japan, Korea, Netherlands, New Zealand, Norway, Poland, Portugal, Spain, Sweden, Switzerland, UK and US.
Manufacturing: Austria, Canada, Czech Republic, Denmark, Finland, France, Germany, Hungary, Italy, Korea, Netherlands, Norway, Poland, Sweden, Switzerland, UK and US. 
Manufacturing: Austria, Canada, Czech Republic, Denmark, Finland, France, Germany, Figure A20 . Industry Impulse Response Functions: FDI and Labor Compensation.
